Age-related changes in the ultrastructure of the resting follicle pool in human ovaries.
Age-related decline of fertility in women is the result of the decline in both quantity and quality of the resting ovarian follicle pool. The aim of the present study was to determine whether the decline of follicle quality with age is reflected by ultrastructural changes in the resting follicle pool. Ovarian biopsy specimens were obtained by laparoscopy from seven healthy women aged 25-32 yr (young group) and from 11 healthy women aged 38-45 yr (advanced-age group). A total of 182 resting follicles from the young group were compared with 81 resting follicles from the advanced-age group for signs of age-related changes by transmission-electron microscopy. The ooplasmic fraction of vacuoles was increased (P = 0.02), and the fraction of mitochondria decreased (P = 0.005), in the advanced-age group. Also, the density of the mitochondrial matrix (P < 0.001) and the frequency of dilated smooth endoplasmic reticulum (SER; P = 0.001) and Golgi complex (P = 0.02) were increased with age. The frequencies of ruptured mitochondrial membranes (P = 0.001) and dilated SER (P = 0.003) were increased with age in the granulosa cells. Overall follicle-quality scores, which should reflect atretic changes, were not different for the young and advanced-age groups. In conclusion, in resting follicles, the morphological changes with age are different from the changes seen in quality decline by atresia. The morphological changes with age specifically involved the mitochondria, the SER, and the Golgi complex, and they may be the cause of atresia on initiation of follicular growth because of the substantial increase in metabolic requirements.